We study a random planar honeycomb lattice model, namely the random double hexagonal chains. This is a lattice system with nonperiodic boundary condition. The Wiener number is an important molecular descriptor based on the distances, which was introduced by the chemist Harold Wiener in 1947. By applying probabilistic method and combinatorial techniques we obtained an explicit analytical expression for the expected value of Wiener number of a random double hexagonal chain, and the limiting behaviors on the annealed entropy of Wiener number when the random double hexagonal chain becomes infinite in length are analyzed.
Introduction
Topological indices (molecular structure descriptors) based on the distances between the vertices of a graph are widely used in theoretical chemistry to establish relations between the structure and the properties of molecules and provide correlations with physical, chemical, and thermodynamic parameters of chemical compounds [1] . Among the variety of these indices, the Wiener number, denoted by ( ) W G , is the best known one which was introduced by the chemist Harold Wiener in 1947 [2] as a simple parameter. Wiener number has been found to correlate with various physicochemical properties of a molecule (modeled by a graph): Boiling point, heat of vaporization, heat of isomerization, surface energy, specific dispersion, and sound velocity. In addition, the parameter also correlates with some π-electron characteristics of conjugated polymers; for example, the total π-electron energy and HOMO-LUMO (Highest is defined as the sum of distances between all pairs of vertices in G, i.e., ( )
where ( )
A hexagonal system is a 2-connected plane graph whose every interior face is bounded by a regular hexagon of unit length 1. Figure 1 (a). At each step k ( )
taken from one of the two possible fusions: α-type fusion with probability p and β-type fusion with probability 1 p − . In our model, we assume that the probability p is a constant, invariant to the step parameter k. That is, the process described is a zeroth-order Markov process. For 2 n ≥ , 
Some Fundamental Recursion Relations
A double hexagonal chain 2 n D × with n naphthalenes can be constructed from 
where ( ) ( )
Proof. By (1), we have ( ) ( ) 
In this case, 
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with boundary conditions
Proof. Noting that
 . Thus, Theorem 2.1 holds.
The Explicit Analytical Expression for
, by successive subtraction method we have n n n n pn p n n pn
Therefore, 
Thus, we get the following result. We now consider the case when 0 1 p < < by using the method of generating 
